Gene delivery properties of end-modified poly(beta-amino ester)s.
Here, we present the synthesis of a library of end-modified poly(beta-amino ester)s and assess their utility as gene delivery vehicles. Polymers were synthesized using a rapid, two-step approach that involves initial preparation of an acrylate-terminated polymer followed by a postpolymerization amine-capping step to generate end-functionalized polymers. Using a highly efficient poly(beta-amino ester), C32, we show that the terminal amine can greatly affect and improve polymer properties relevant to gene delivery. Specifically, the in vitro transfection levels can be increased by 30% and the optimal polymer:DNA ratio lowered 5-fold by conjugation of the appropriate end group. The most effective modifications were made by grafting primary diamine molecules to the chain termini. The added charge and hydrophobicity of some derivatives enhanced DNA binding and resulted in the formation of polymer-DNA complexes less than 100 nm in diameter. In addition, cellular uptake was improved 5-fold over unmodified C32. The end-modified poly(beta-amino ester)s presented here are some of the most effective gene-delivery polycations, superior to polyethylenimine and previously reported poly(beta-amino ester)s. These results show that the end-modification of poly(beta-amino ester)s is a general strategy to alter functionality and improve the delivery performance of these materials.